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(54) D/A CONVERSION DEVICE 

(57) Abstract: 

PURPOSE: To perform oversampl ing D/A conversion of a 
high multiplying factor with a simple and inexpensive 
constitution. 

CONSTITUTION: Input digital data DATAIN having a 
sampling frequency Fs is subjected to n-fold 
oversampl ing by an n-fold oversampl ing digital filter 
20. In this case, the band of ■ Fs/2 is stopped. Digital 
data DATAP having a frequency nFs is subjected to linear 
interpolation by an interpolation filter 22 by 
resampling in a period 1/mnFs, delay by the period 
1/mnFs, and addition of resampled data and each delay 
data to multiply the sampling frequency by (m) 
furthermore. With respect to digital data DATAS having 
the frequency mnFs after linear interpolation, sampled 
data are subjected to D/A conversion by k D/A converters 
271 to 27k in order one by one, and outputs of D/A 
converters 271 to 27k are added by an analog adder 29. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Sampling frequency Fs A n times over-sampling-technique digital filter means to perform a n times 
as many over sampling technique as this to digital data, and to prevent Fs / two or more bands in this case, 
Sampling frequency nFs outputted from an over-sampling-technique digital filter means n times A interpolation 
means to perform the interpolation for increasing a sampling frequency m times to digital data, k De- 
conversion meanses which divide one sample data in each order, incorporate it, and carry out D/A conversion 
respectively to the digital data outputted from a interpolation means, It has an addition means to add the output 
of k D/A-conversion meanses. the aforementioned interpolation means Sampling frequency nFs outputted from 
an over-sampling-technique digital filter means n times They are 1/mnFs about digital data. A sampling means, 
re-sampling periodically They are 1/mnFs about the digital data which a sampling means outputs. D/A- 
conversion equipment characterized by including a retardation means of a card row to make it delayed periodic 
[ every ] (m-1), and an addition means to add the output of a sampling means and each retardation means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to D/A-conversion equipment, especially relates to the De- 
conversion equipment which carries out the over sampling technique of the digital data for D/A conversion, and 
carries out D/A conversion. 
[0002] 

[Description of the Prior Art] Sampling frequency Fs reproduced from the record medium with digital audio 
equipments, such as a CD player, DAT, and MD system, D/A conversion of the digital data is not carried out as 
it is, but preventing Fs / two or more bands, an over sampling technique is increased 8 times and it is made to 
carry out D/A conversion to them. It will have to consider as a steep property high order for removing a noise 
certainly by return [ VCF / post / (smoothing VCF) / which smooths an output wave since the step change width 
of face of a D/A-conversion output will become large if the ground carries out D/A conversion of the digital 
data as it is, a big output distortion arises or a clinch noise exists in low-pass comparatively ], and will become 
difficult / a manufacture / and expensive, and the phase characteristic in a high region will get worse. If an over 
sampling technique is carried out before this point and D/A conversion, since step change width of face of a 
D/A-conversion output will be made small, and output distortion can be made small and a clinch noise 
component will shift to a high region side, a post VCF is made with the comparatively loose property of a low 
degree, and a manufacture becomes easy and cheap, and a good phase characteristic can be obtained. 
[0003] As for an over sampling technique, the effect becomes large so that 16 times become of 8 times and 32 
times and a scale factor become large from 16 times. However, it was difficult for the D/A converters for mass 
productions, such as an audio, to gather a D/A-conversion speed from the constraint on a cost etc., and the D/A 
converter which is a 8 times (8Fs) grade was a limitation. Then, the technique of realizing the over sampling 
technique of a high scale factor in carrying out D/A conversion from the former combining two or more D/A 
converters which are not quick as for the D/A-conversion speed for mass productions is proposed. An over 
sampling technique is performed 32 times, specifically, preventing Fs / two or more bands to input digital data 
(16 bit parallel data) using a digital filter 10, as shown in drawing 6 . Four steps of latch circuits 11 1-1 14 by 
which cascade connection was carried out in the output of a digital filter 10 (it consists of 16 D-F/F) It inputs 
and is 32Fs. You give a clock CK, and make it delayed T (=l/32Fs) every, and it is each latch circuit 1 11-1 14. 
It is D/A converter 121-124 individually about an output. It inputs, every -D/A converter 121-124 a sampling 
frequency - 8Fses 8Fses inputted from the timing occurrence circuit which does not change digital data and is 
not illustrated Clock CK1 -CK4 Latch circuit 111-114 which follows and corresponds **** - D/A conversion 
of the inputted digital data is carried out every -D/A converter 121-124 8Fses from which 90 degrees of 
phases shifted at a time Clocks CK1-CK4 following - 8Fs only (performing D/A conversion - although - 
adding a D/A-conversion output with an adder 13 - you may form one fourth of multipliers in) each input side 
of an adder 13 - equivalent —like - 32Fses D/A conversion is performed. 

[0004] the output distortion of the adder 13 although the smoothing of the output of an adder 13 is carried out 
with post VCF 14, since the over sampling technique is carried out 32 times - very much - small ~ moreover 
a clinch noise component - 32Fses near - until - since it has shifted - post VCF 14 - low - a property quite' 
loose next - it can do ~ a manufacture - very ~ easy ~ being cheap - it becomes and a quite good phase 
characteristic can be obtained Moreover, two or more D/A converters 121-124 At adding an output, it is each 
D/A converter 121-124. The decorrelational noise component to generate can also be attenuated 
[0005] 
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[Problems) to be Solved by the Invention] However, digital filters are 32Fses although the burden of a D/A 
converter is mitigable with the above-mentioned conventional technique. The advanced filtering operation had 
to be performed at the sampling speed, and since an operation speed became it is high and complicated [ circuit 
arrangement ], there was a problem that an expensive digital filter had to be used, this invention sets it as the 
purpose to offer the D/A-conversion equipment which can perform the over sampling technique of a high scale 
factor in an easy and cheap configuration in view of the problem of the above-mentioned conventional 
technique. 
[0006] 

[Means for Solving the Problem] By the D/A-conversion equipment of this invention, it is a sampling frequency 
Fs. A n times over-sampling-technique digital filter means to perform a n times as many over sampling 
technique as this to digital data, and to prevent Fs / two or more bands in this case, Sampling frequency nFs 
outputted from an over-sampling-technique digital filter means n times A interpolation means to perform linear 
interpolation for increasing a sampling frequency m times to digital data, k D/A-conversion meanses which 
divide one sample data in each order, incorporate it, and carry out D/A conversion respectively to the digital 
data outputted from a interpolation means, It has an addition means to add the output of k D/A-conversion 
meanses. a interpolation means Sampling frequency nFs outputted from an over-sampling-technique digital 
filter means n times They are 1/mnFs about digital data. A sampling means, re-sampling periodically They are 
1/mnFs about the digital data which a sampling means outputs. It is characterized by including a retardation 
means of a card row to make it delayed periodic [ every ] (m-1), and an addition means to add the output of a 
sampling means and each retardation means. 
[0007] 

[Function] According to the D/A-conversion equipment of this invention, it is a sampling frequency Fs by the n 
times over-sampling-technique digital filter means. A n times as many over sampling technique as this is 
performed to digital data, and Fs / two or more bands are prevented in this case. They are 1/mnFs by the 
interpolation means to the digital data of nFs. Re-sampling with a period, and 1/mnFs Retardation of every a 
period and an addition of ****** pull data and each retardation data perform linear interpolation, and a 
sampling frequency is made into m more times. And mnFs after linear interpolation To digital data, a sample 
data is divided in order, and carries out D/A conversion with every k D/A-conversion means [ one ], and the 
output of a D/A-conversion means is added with an addition means. For a digital filter means, a sampling 
frequency is nFs even when this performs a mn time as many over sampling technique as this. While it is good, 
and an operation speed is low and ends, there are also few burdens on circuit arrangement and they end. 
Moreover, since a interpolation means only also performs easy processing called linear interpolation, circuit 
arrangement are easy, and end and the configuration of them is possible with easy and cheap equipment 
collectively. 
[0008] 

[Example] Drawing 1 is a circuit diagram of the D/A-conversion equipment concerning one example of this 
invention. 20 is a sampling frequency Fs. They are 8Fses to input digital data DATA IN (16 bit parallel data). 
Predetermined filtering processing is carried out according to a clock CK. The n times over-sampling-technique 
digital filter which performs an over sampling technique n times while preventing the frequency Fs / two or 
more bands, The **** double circuit which outputs clock CK* to which 21 increased the frequency of a clock 
CK m times, 22 is the sampling frequency nFs outputted from the over-sampling-technique digital filter 20 n 
times. Digital data DATAP It is the interpolation filter which performs the interpolation for receiving and 
increasing a sampling frequency m times. 

[0009] The inside of an interpolation filter 22 and 23 are digital data DATAP. The sampling circuit which 
********** s by clock CK , and makes a sam pii n g frequency m times (it consists of 16 D-F/F here), 241 -24m-l 
is the latch circuit (respectively here) of the card row (m-1) by which cascade connection was carried out to the 
output side of a sampling circuit 23. it consists of 16 D-F/F -- it is - sampling-frequency mnFs outputted from 
the sampling circuit 23 Digital data DATAQ clock CK 1 - following - T=l / mnFs You make it delayed 
periodic [ every ]. digital data (****** pu ll data) DATAQ to which 25 was outputted from the sampling circuit 
23 Latch circuit 241 -24m- 1 ****-- it was outputted - each the digital adder adding retardation data DAT 
ARl-DATARm-1 and 26 are digital multipliers which multiply the output of the digital adder 25 by 1/m, and 
the equalization means is constituted by the digital adder 25 and the digital multiplier 26 Thus, by the 
constituted interpolation filter 22, it is digital data DATAP. Linear interpolation increases the over sampling 
technique of the sampling frequency m times, and it is digital data DATAS. It is carried out and outputted. 
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[0010] 271 -27k k D/A converters by which parallel connection was carried out to the output side of each and 
the interpolation filter 22 - it is -- every -D/A converter 271, - 27k A sampling frequency carries out D/A 
conversion of the digital data of mnFs/k. For 28, it is based on clock CK 1 and a frequency is mnFs. Clock CK1 - 
CKk whose phases are 360 degrees / k pieces shifted [ every / k ] It generates and they are D/A converter 271 - 
27k. It is the timing occurrence circuit outputted individually. D/A-converter 27i Clock CKi Digital data 
DATAS currently outputted from the interpolation filter 22 to the inputted timing D/A conversion is inputted 
and carried out (i= 1,2, ., k). 29 is D/A converter 271 - 27k. The analog adder adding an output and 30 are post 
VCFs (LPF) which perform the smoothing of the output of an analog adder 29. 

[001 1] Next, an operation of the above-mentioned example is explained with reference to the timing diagram of 
drawing- 2 - > the frequency characteristic view of drawmgj , and interpolation operation explanatory drawing of 
drawing 4 . In addition, it explains as n= 8 after [ expedient ] explaining here, m= 4, and k= 4. Sampling 
frequency Fs As input digital data DATAIN is shown in irawing_3 (1), a noise component exists in or more FS 
near a signal band (0-Fs / 2) / 2 by return, digital data DATAP which carried out the over sampling technique n 
times since it passed through the signal band of 0-Fs / 2 and FS / two or more (however, below 4Fs) bands were 
prevented while the over-sampling-technique digital filter 20 made the sampling frequency n= 8 times n times 
**** - as the oblique line shows to drawmg_3 (2), a clinch noise component is shifted to or more 8Fs-FS / 2 
However, the noise component exists by return [ .. / 8Fs**FS / 2, 16Fs**FS / 2, 24Fs**FS / 2, 32Fs**FS / 2, 
and ]. 

[0012] Digital data DATAP (= .., DO, Dl, D2, and ..) which the over-sampling-technique digital filter 20 
outputs n times is frequency 32Fs by the sampling circuit 23. It ********** s according to clock CK' m= 4 
times as many digital data DATAQ (= .., DO, DO, Dl, Dl, Dl, Dl, D2, D2, D2, D2, and ..) as this is obtained 
for a sampling frequency (refer to [ drawjng.2 and ] the drawing 4 ). However, digital data DATAQ Frequency 
spectrum is DATAP. It does not change (refer to drawing^ (2)). Digital data DATAQ Clock CK' is followed 
and it is a latch circuit 241-244. It is latched in order and is T=l/32Fs. It is delayed periodic [ every ]. And 
digital data DATAQ Latch circuit 241-244 It is referred to as l/m=l/4 by the digital multiplier 26, after adding 
with the digital adder 25 with the retardation data DAT AR1-DATAR3. it is shown in drawing 4 - as - digital 
data DATAP Digital data DATAS which carried out linear interpolation {= .. and DO - (~ D - zero - + - 
three ~ D ~ one --) - /-- four - (-- two - D - zero ~ + - two ~ D - one --) - /-- four - (- three - D ~ zero - 
+ ~ D - one --) - /-- four - D - one - (-- D - one ~ + - three - D - two -) - /-- four - (-- two - D - one - 
+ - two - D - 

[001 3] When the system from the output side of a sampling circuit 23 to a digital multiplier 25 is considered 
here, transfer function H (z) is H(z) = (l+z-l+z-2+z-3) / 4=(l/4) - (1+z-l) (l+z-2). 
It comes out. If it sets with z-l=exp (-jomegaT) H(z) ={(1/2) (1+exp (-jomegaT))} 

- {(1/2) (1+exp (-j2omegaT))} 
= exp (-jomegaT/2) 

- {(1/2) (exp(jomegaT/2)+exp (-jomegaT/2))} 

- exp (-jomegaT) 

- {(1/2) (exp(jomegaT)+exp (-jomegaT))} 

= exp (-3jomegaT/2), cos (omegaT/2), cos (omegaT) 

It is expressed. Amplitude characteristic M is 8Fs, 16Fs, and 24Fs, as it becomes M=|cos (omegaT/2) and cos 
(omegaT) | and dashed-line M shows to diawingj (2). It sets and has a DIP. 

[0014] Therefore, digital data DATAP While passing an interpolation filter 22, an over sampling technique will 
be carried out 4 times, and the clinch noise component of 8Fs**FS / 2, 16Fs**FS / 2, and 24Fs**FS / 2 will be 
removed simultaneously (refer to drawing 3 (3)). 

[0015] sampling-frequency 32Fs outputted from the interpolation filter 22 Digital data DAT As Clock CKI - 
CK4 As one sample data is divided in each order by standup timing, it is D/A converter 271-274. It is inputted. 
D/A conversion is carried out (). [ <A HREF=7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l E N/-?7«? 
6:8///&N0001=174&N0552=9&N0553=000004" ] Refer to the TARGET="tjitemdrw" > view 2. D/each A ' 
converter 271-274 A sampling frequency is 8Fses. In order to perform a D/A-conversion operation, Although a 
noise component is produced by return during an output 8Fs**Fs / 2, 1 6Fs**Fs / 2, and 24Fs**Fs / 2 ( drawing 
3 (4)), they are 8Fs, 16Fs, and 24Fs. It sets. D/each A converter 271-274 Since 90 degrees of phases have 
shifted at a time, if output spectrum is seen with the output of an analog adder 29, the clinch noise component of 
8Fs**Fs / 2, 16Fs**Fs / 2, and 24Fs**Fs/2 will be offset (refer to drawing 3 (5)). In addition, it is the D/each A 
converter 271-274 at having added D/each A conversion output. A decorrelational noise component is also 
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decreased by offset. Therefore, while an over sampling technique is increased 32 times, it means that D/A 
conversion of the input digital data DATAIN was carried out. 

[0t)16] By the 32 times as many over sampling technique as this, the primary clinch noise component of a signal 
band top is shifted to or more 32Fs-Fs / 2. For this reason, a property is very loose, and post VCF 30 which 
performs the smoothing of the output of an analog adder 27 ends, can make a degree very low, and a 
manufacture is easy, is cheap, and ends and it can also do the phase characteristic (especially phase 
characteristic in a high region) in a signal band with a quite good thing. 

[0017] For the over-sampling-technique digital filter 20, a sampling frequency is 8Fses even when performing a 
32 times as many over sampling technique as this according to this example. While it is good, and an operation 
speed is low and ends, there are also few burdens on circuit arrangement and they end. Since cheap IC by mass 
production is marketed, the 8 times over-sampling-technique digital filter for audios is easy to receive. 
Moreover, since an interpolation filter 22 only also performs easy processing called linear interpolation, it is 
easy and ends, and the burden of a cost also becomes empty as for circuit arrangement, and there are and they 
end. [ no ] Furthermore, D/A converter 271-274 A sampling frequency is 8Fses. While it is good, and a 
conversion rate is low and ends, there are also few burdens on circuit arrangement and they end. 8Fses for 
audios Since cheap IC by mass production is marketed, the D/A converter is also easy to receive. A 
configuration is possible with an easy and cheap thing as the whole D/A-conversion equipment from the above 
thing. 

[0018] In addition, this invention is not limited to this at all, and if n= 4, m= 8, k= 2, etc. are n, m, and k>=2 or 
more, it is needless to say [ this invention ], although the above-mentioned example explained as n= 8 and 
m=k=4 that it is good also as combination of other values, moreover, an interpolation filter - the output of the 
digital adder 25 - 1/m twice - the digital multipliers 31 or 32 prepared in the input side or output side of a 
sampling circuit 23 instead of having carried out as shown in the drawing.5 (1 ) or (2) -- 1/m twice - it is made 
to carry out or is shown in drawing^ (3) - as - each input side of the digital adder 25 - individual -- 331 -33m 
of digital multipliers preparing - individual - 1/m twice - you may be 
[0019] 

[Effect of the Invention] According to the D/A-conversion equipment of this invention, it is a sampling 
frequency Fs by the n times over-sampling-technique digital filter means. A n times as many over sampling 
technique as this is performed to digital data, and Fs / two or more bands are prevented in this case. They are 
1/mnFs by the interpolation means to the digital data of nFs. Re-sampling with a period, and 1/mnFs 
Retardation of every a period and an addition of ****** pu ll data and each retardation data perform linear 
interpolation, and a sampling frequency is made into m more times. And mnFs after linear interpolation For a 
digital filter means, a sampling frequency is nFs, even when performing a mn time as many over sampling 
technique as this, since a sample data is divided in order, and carries out D/A conversion with every k D/A- 
conversion means [ one ] to digital data and the output of a D/A-conversion means was added with the addition 
means. While it is good, and an operation speed is low and ends, there are also few burdens on circuit 
arrangement and they end. Moreover, since a interpolation means only also performs easy processing called 
linear interpolation, circuit arrangement are easy, and end and the configuration of them is possible with easy 
and cheap equipment collectively. 

[Translation done.] 
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[00 04] UnJIS 1 3 ©flb;*Jl±*X h 7 4 to* 1 4 "C 

xA-pv^stittt. 3 2&*->i-v>7i)>irifi 

HKX^ZZ£fre>> jaJMH 3©UJ*S*«*#lc:/J>$ 
<, *fc> *r&at««*»*3 2F t «E<*-ef7h 

b•tv^5©■c^ *^ h 7 -f;«/^ 1 4 fcffitfrefrfc D Kb* 

©D/A&8MH 2,~i 2 4 ©aiA*iniJ»-rsct 

TJ, #D/A.*iW12 1 «-1 24 0«ftt*IMBH>' 
[000 5] 

[ftWA s »*feb.fc-5i:-rsll«] biPb^*'^, ±83b 
fcft#ttffi-Cl4x D/A«»»©^Ji*ls*t:s**»o 

©, 5*-f y*^7-fA'*tt3 2F„<D^>7V >9'mA 
T&8.tt.7<<to9 -'J >y«»*»f btt»ft«ft6T% 

^ **Ufl? bftWfttt'S: 6ft V^BBffl*** 
ofe. *«Wtt±Ebfe(«*tttB©ISI)BK:«*, ffl#v 
*effliftl»l^-CS<g*©^->'^— »J-V7*y >^*fr*5D 

[0006] 



(3) 
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tut, vyrvymmLYtOTj v9 >w-9\zn 

LnlScD^--^— ^>7-'J>^*frV\ C©HU F,/ 
2i}K±.(D^m^m.±tin(S*-M— Vis?') 

•7)^-9 * 1 :94o||&»l*-Ctt!>&*D:/A*lftr 

*kjfflCDD/A*»^Si:, kffl©D/A«SHM?*©tH 

> r 'j. > 4 y * ;w 7 4 )\,*^ms> e> ta* * 
n«*>ru >y««»n F, ©t** y*^-** i 

V>7')>9^m<Dtiil3tZ : r4i>9)l' : r—9* 

i/mnF,<Dfnm*^>mm2itz (mi- 1) mornm 

[00 07] 

—9- > ry y?? 4 v 9)V7 4 *9 fc J; »k >7 

D > F . 0)7 4 V 9 )It=—9 tztt L nfgffl:*- 

-m— ^>ry >^tfriv z(om. F B /2&L±<D&&L 

*IS±LTiJ<o nF.Cr-f^i'Jl'r-i'tWLiBI 
fWfc*!K l/mnF,(D«JHT© , J*>^ , J>y. 
1/mnF, ©E1JW -rp©S8s . y*>r^5*-*-i:ft 

affix-* ©iw Jit J; 0-iS«iiB*ff oT*>r y 

D/A*tt^S-Clo^o«t^W-CD/ASE«lU D 
/A£i^a©iHi)*fti)l#R-clnJ|-r£. cntJ; 

4 il/**fl«i»>7".y.>yj>*»#n F. T? 

k UTlMtMW-cWBfcMi tic g «. • 

[0008] 

[ISiSfifl] H 1 l±*«W©-H«lffilt«R*D/A*«l« 

■©hbsei-c**. 2 oa9->r-y-> iWMkF, ©a 

s?*^/? 8 — *data« dees' Yn^vfrT- 
9) fcttb8F.©*ny*CKfcf*WJf*«>:7<r;i'* 

y>/y«m*u ^»»F,/2w±©flj***Hi±L^ 

■ry>^f*^-y^;v7y;i/^x 2-itt*n**cK©W 
«R*mfgKUfc£n>.yi>CK ' 4Hl*t*tV^[i 
HK 2-2ttn<gW-;t— y-^rav^-f $>*;w:m;p 
* 2 0 h tB £ £ ft fc * > 7" y > ^ » ft n F . © 5 s -f 



tt5fe»©»flB*fT-5«ll8l7 
[0 00 9] Iflffl7-f;v^2 2©rt, 2 3»7 s -f 
^r-^DATA, ft*ny*CK ' T!.V*>^tT"^vr 

y>^ra«»*m<Si:-rs-tf->ry>^iiiBS uc-ctt 

1 6ffl©D-F/F?flWte*ytV>£) „ 2 4, ~2 4 

.., tt»>ry >^0B2 3©ta*«0K«Mi««5tt**>fe 

(m-1) Aa^yf-HR (ictli*^ 1 6ffl©D 
-F/FT5lMMFtiTH*) tfvry>fBW 

2 sfr&wasftfc^vry^jsfcftmnF.©^ 

S^^-^BATA, *?ny*CK '»Ct£t,\ T = 1/ 
mnF,©/5l»!roaffi3*So 2 6tttf>7y V.^H 

DATA fl i:5 ; 5'f-|HllS2 4,~2 4^ 1 *»?>m*$ 
*Vfe#S)l7 s -^DATA ll ~DATA ll . l *Jn*1-*7 i ^ 

;nm»Ss 2 6 \t? : 4P9)vtxmm 2 5 ©W^t 1 /m 

t^*.- zmzsizmtitztitcmm? 4 »9 2 2iz& 

»)x x^^^^-^DATApttfijUfflntCttJ^VT-y 

[0 0 10] 2 7|~Z7itt^ «B7-f^2 2 
©Hl^flllt ^J«?«g$ lxfck<ffl©D/A*«ll8-C* ►) x 
#D/A£ii«.2 7,~27ktt»>ry V^Jf jftftA* 
mnF./k©^^ fi'^f'-d'tD/Aiai-r*. 2 
8ttfD^CK ' tS^S> ^iftfttfmnF.-Cliffl 
i»3 6 0° /kf-?1**ifck41©?ci'y*CKt ~CK 
k *«SU D/A^ttS2 7,~2 7k^fliB , Jtm* 
f **..< ^ >^«4@l»t?**o D/A**» 2 7 , 

2 2]&»e>til*;*ix-t^S7 ; 'f y^^x-^DATAg SA* 
UTD/A*8S-r% (i-1, 2, • • , k) 0 2 9»i 
D/A*»S2 7,-2 7 k ©a**iD»-rsr^-ay 
JnUS, .3 0»7T^nir3Siii|p2.9<piH*©^A-y> 
^tff^#^h7-{^> (LP F) "CftSo 
[ 0 Oil] *fcv ±IBUfelSMl0<l©il^*l2I2©^'f 

n = 8> 01= 4, k.= 4 fcUT»iWtao *>7*y>fir 
««*F. ©A.*^ ^^^-^DATAwtt, 03 
(1) fc^-r«l<x t)«W (0~F./2) Cffi^F 
s/2W±fc#f?)«Ult*fift^* s #*-r4o n«*-/t 

— *>7ry >^r-< V9f\f74^9' 2 ott-y-vry >y 

««»*n=8flSi:-rai:k*)fcv 0~F,/2©fl^ 

««iiaau Fi./2U± «au 4f.wt) ©m 

«ttl|Lll:i-*©*n«*-/t-*>ry V^Ufex^y 
**?-*MTA,-Clit BB3 (2) »C»i»-C^tW<, 
If 9 S l,H$J**H* 8 F, -Fg/2W±fcJ/7 hf 
So <BU 8F,±F,/2> 16F.±F,/2, 2 
4F,±F g /2x 32F.±F»/2, • -tlftJig 



(4) 
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[0012] nfe*-'i-yyro>y ; r-{ v^^y-i 
D a , d,, D|, • •) «-»*■> rutins 2 3ti 

*DATA, (= • • , D 0 , D 0 , D, , D, , Di , D 
i , D t . D t .. D a , D| ,. • • ) AMStftS (0 
2, B4#JSl) . fiU t^S^V^-^DATA,©)^ 
R*'** h^AttDATA, fc*fc>e>«CV^ (03 (2) # 
R3) . T^y^V^-^DATAgfc^a^CK ' fct*^ 
5«y^0IS2 4,~2 4«fclB»i:7f^$nt, T=l 
/3 2F,©JIMJi-ro»fii£tt:5. tt-c* 
7-9 DATA, ti 5 «v f-BB 2 4 , ~ 2 4 4 ©fiffix- * 

H (z) = { (1/2) (1+ex 

• { (1/2) (1 + exp 
= exp (-j<uT/2) 

• { (1/2) (exp (j 

• exp (-jwT) 

• { (1/2) (exp (j 
= e x p (-3 jwT/2 

M= I cos (<oT/2) • cos (wT) | 
fcfctK SI3 (2) fctt»MT!^-r«K, 8F, V 16 
F, N 2 4F, tiJV^T^-f^r^Oo 
[0 0 14] ioT, =r4 i^l/^-^DATAp fcHifffl? 
^;w*2 2*>iaf SMC, 4ffif*-/t--- 9>w>ir 
tf.Sft, |e3I$£, 8F, ±F s /2, 16F,±F,/ 
2, 2 4F B ±F,/2©#r9£Llt^fifc##R&*;*ft 
S^fclca* (03 (3) #118) . 

[ooi5] »iffl7^;v^2 2*>e>m**nfe-9->7 p 'j 

>7mWLtk3 2 F, ©5 s -f S^V^-^DATAJiv P o 
«y^CK,~CK 4 ©i^±A J »3^'f *>^fc*-9T* 
V^x-** lot5o«K#tt3«fc-5fcVCD/Ag 
ttS'2 7,-r2 7 4 K:A**n, D/A£»i*ft3 (0 
2#JS0 . *D/AS£ttS2 7 1 ~2 7 4 J±^>r<J> 
i^rattft^S F. OD/AftMW* *ff *>iiv>, m** 
tli8F. ±F,/2, 16F, ±F./2, 2 4 F, 
+ F,/2C#!)«UI#fiK0-S£fca* J (03 
(4) ) ^ 8F,> 16F.x 2 4 F, C**vC»' #D 
/A*»£2 7, ~2 7« (DtiMZ^P 

9 0° i , oi**tT^5cfc*»5., n-ayjnm%2 9© 

W*tfS5i:8 F s ±F./2, 16F, ±F s /2, 
2 14 F, ± F./2 ffl*r Dfi bK#tt^ffi9Stl« 

(03 (5) #iso . &*>\ «D/A*:sim**ftij|[b 

feifct, *D/A«»S2 7,~2 74©*ffllH^^ 

rt,5=-*DATA„,li3 2fe£*-'i-V>7 i ) ^Sftfc 
# D/A*tft* ftfc 3 i: S. 
[0 0 16] 3 2fi5©*-^-^->7-«J>yfcJ;t)» fB 



DATAn~DATA|ji: 1 1> fc5r -f V * ;VSn*& 2 5 T!m$ 

nfefttx-i y*Momi e-e i/m= 1/4 tsn 

5af, 04fc^*to<5^5?*;i'7 I -*DATAp 4lt 
HffiUBUfcx-f ^V^-^DATA, {= • • , D 0> 
(D 0 +3D,)/4, (2D 0 +2D,)/4, (3 
D 0 +D,)/4, D,, (D,+3D 8 )/4, (2 
D,+2D,)/4, (3D, +D,) /4, D, , • 

[0013]2Ct, •9->7 i 'J>y0IS2 3©lti*flJ*» 
f»^S>*;vj||»S2 5*-T?©*fc#*.3i:, 
H (z) tt, 

H (z) = (l + z-«+z-*+z-») /4 
= (1/4) • (1 + z-') (1 + z-*) 
•C*So z-'=.$xp.(-j(aT) tH<ts 
p(-jwT))} 
(-j 2o>T) ) ) 

<jT/2) +exp (-ja»T/2) ) } 

uT) +exp (- j<uT) ) } 

) - cos (wT/2) - cos (wT) 

^«©±«©-J3C«f DigUJI#fiR»l±3 2 F, -F, 

2 7©tB*©^A-y>^*ff-5^ h7^M3 Ott 
ftf$###fc«&S^*>ftfc©T«F#, *»4*19fcffi< 

(i:<C»^-C©(ftffl!RFtt) fcfrfc D&WfefeWfc 

[0017] d©^Jfi«k:«fcna, 3 2 AS®*—'*— 9- 

y^;v7 -< )vt> 2 ont^n; v^jaaUStf 8 f, t?& 
<s T«Ftri:i:*fcSe«l)58±©Afi ( b 

2 2*>atiisiwiatv>-5fat*«c«isi«fi : -5fe»**«>T?, m 
MKAanJH-e«», -r< * <xaftr. 

Ht, D/A*»»2 7 1 ^2 7«*-9->r';>^« 
»*»8F,-CA<x *«MEWB<--C«Ftri:-i:'*fcBl* 
«l«±©ftfit)ii><j:<taftr. *-f-f*ffl0 8F,o 

D/A*»«t*a»c«t*«««: re#HJBK*n-o>* 

©T% A^^ffl^-C^So W±©Ck*»?>D/A*«« 

[0 0 18] &*K ±8BUfclUlS09Tl±n=8s m=k 
= 4fcLT8ttWUfe* J . *«WttM?.ClMfc:liB^?*tS 
*>©-T!fc<, «"J^.«, ri=4, m=8vk=2ftif, 
n, m, k£2W±-t?*ftKfl&©ffl©tt*^to*fcl/t 
fem^©li^^5a&T*So rtV 
^^*D*S2 5©ffi**l/m<St4«*5t)tx 05 

(1) (2) fcjjVrfcKx ^>rU>^lalB2 3 



(5) 
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fctt3 2fc«fc9 l/nrtgrrs«fc5KLfc»K H5 (3) 
* i?9frm9M3 3, ~3 3. fcifttt TUlgiJC 1 /mfiS 
[0019] 

o*-^-*>n;>{r*ffv\ cionu F./2fii± 
©ffiSSfcUlt LT*< . n F.Ox S?.* 
U»ffl*©t-«t»3, l/mnF,Oi»IWJ1f>7'J 

k<B©D/A£»*8rC 1 o^JoJBfc:#ttTD/Ag» 

u D/A**^«aiaftin**j*ejta***J:$fc 

* , 9 A V 9 y 4 » > 7 U > jrjRIkMt* n 

©H}S*'J>& <*:»«?. *fc, MH*l&«flUMMfct* 



[■maflM|l&Ki||] 

m 1 1 *#W©-H«fc0Ufc«5D/A&»£H©H]& 
[BI2] D/Ag&*SK©lMl!£^*-*-r A^-Ft? 
[B3] D/A*&8B©#©fr£W;b;*fta:r-f 

[as ) fflia? ^ ;u*©*j&w*^-rm»ia-cfc:&. 

[SI 6] t¥*©D/A^S!t©[H]KElT$.5„ 

22 ma?*** 23 -tf-^ry^ 

2 4, ~2 4^, : 25 f^y^MD 

mi . 

26, 31, 32, 33,-^33, ?<r S^MMM 
2 7,~2 7 k D/A*»88 2 8 

29 r+nvtiMm 30 
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